where Ap(z) and 5p(z) denote the pth numerator and denominator, respectively, of (1.4) . It is readily shown that the sequences by a second backward extension of (1.1) we shall mean a first backward extension of (1.6), etc.
In this paper, a relatively simple discussion of the problem of extending (1.1) backward is given which is based essentially only on the properties of the polynomials (1.5) given in the following three lemmas. In §2 a necessary and sufficient condition for (1.1) to be extendable backward once is obtained which is first stated in terms of the polynomials (1.5) and then in terms of the given moments (1.1). It is interesting to note that this condition, as given in Theorem 2.1, contains as a special case the principal result due to H. S. Wall [l ]2 and proved again by the author [2 ] relative to the first backward extension of positive definite Stieltjes moment sequences. In §3 we obtain further results relative to the first backward extension of (1.1), and we then apply these results to the problem of the second backward extension of (1.1). It is to be noted that Hamburger [3] proved some of the results given in §3 by the use of properties of distribution functions and certain quadratic forms in deriving a well-known necessary and sufficient condition involving the moments themselves for (1.1) to be an indeterminate Hamburger moment sequence; this con-dition, which was proved again by M. Riesz [4] , is proved quite simply in §4 by the use of results of §2 and §3. H. S. Wall [5] has also proved some of the results of §3 by the use of properties of integrals and results of Hamburger. 2. A necessary and sufficient condition for (1.1) to be extendable backward once. Using the definitions of the polynomials (1.5), we have, after some computation, the formulas is not vacuous, where
Moreover, in this case ( 
Thus, the supposition that x(0) is finite leads to a contradiction. This completes the proof of Lemma 2. We now prove Lemma 3.1. Suppose that (1.1) is extendable backward once and that (1.6) is a first backward extension of (1.1). Let which holds for arbitrary real numbers /x_2 and /i_i. This completes the proof of Lemma 3.1. We now prove the following theorem.
Theorem 3.1. // (1.1) is a determinate Hamburger moment sequence which is extendable backward once, and if (1.6) is a first backward extension of (1.1), then (1.6) is a determinate Hamburger moment sequence. Moreover, (1.6) can be extended backward once if and only î/"Xo=x(0) and License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use 
